Effects of acute intrathecal baclofen in an animal model of TBI-induced spasticity, cognitive, and balance disabilities.
Spasticity is a major health problem for patients with traumatic brain injury (TBI). In addition to spasticity, TBI patients exhibit enduring cognitive, balance, and other motor impairments. Although the use of antispastic medications, particularly ITB, can decrease the severity of TBI-induced spasticity, current guidelines preclude the use of ITB during the first year after TBI. Therefore, the present study was performed to quantitate disability in an animal model of closed-head TBI (cTBI; Mararou's model) after ITB treatment. After cTBI, significant deficits in spasticity and gait, cognitive, balance, and anxiety-like behaviors were detected. ITB (Lioresal(®)) or saline was administered using Alzet pumps (0.8 μg/hour for 4 weeks). Spasticity measures using velocity-dependent ankle torque and ankle extensor muscle electromyography recordings, footprints (gait), balance performance tests, serial learning, and anxiety-like behaviors were performed at multiple post-treatment and -withdrawal of ITB time points. Our data indicated that 1 month of ITB treatment initiated at post-TBI week 1 blocked the early onset of spasticity and significantly attenuated late-onset spasticity and anxiety-like behavior with no significant adverse effects on cognitive and balance performance. This improved spasticity outcome was accompanied by marked up-regulation of gamma-aminobutyric acid (GABA)/GABAb, norepinephrine, and brain-derived neurotrophic factor expression in spinal cord tissue. Early intervention with ITB treatment was safe, feasible, and effective in this cTBI animal model. Collectively, these data provide a strong molecular footprint of enhanced expression of reflex regulation by presynaptic inhibition. The possibility that acute ITB treatment may decrease maladaptive segmental and descending plasticity is discussed. The data provided by the present animal model initiates a pre-clinical platform for safety, feasibility, and efficacy of early ITB intervention after TBI.